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^^S^l^l ^ {Liquid Crystal Display and Method of Driving the 

same} 

£ 4^ c-floiB] el-oil- o] o.s. ^-f-^fe ^^sfl^^ cfloiEiel-oiofl^ ^ 

J£ 6a ^ £ 6dtt £ l^s] *H 1 ^HHl ^ t^^HI^ ^*fl dM^Sr^H 
.& 7a ^ £ 7bfe £ a|| 2 ^*HH ^tb t 1 ^^* M-^vfl^ E^ . 

10 : ^3)1^ 12 : c-flolE-l ^ ^^5)^. 
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14 : ^s]^ 

<i2> f^T-o] ^n^S^l^l (Liquid Crystal Display : °l^r 'LCD'B^- f-)^ 

El(^s> 'TFT&r 3^, LCD°fl ^ ?lHEe)-ol ^ ^HE^ol^g- ^<5>7l 

^tb ^ cflolE^ ^ ^ ^ 3] S (Driving Integrated Circuit : <>l*r V-lV&t tr) 

l-ol n>^S)c^ 0^4. o] ^.f f LCD o} s]^^^- ^jr}. ^- 4= 01 ^ cj] o] E-) D-ICS* 

ofl^a)]^ a>o]61] t^Ej-tsM (Demultiplexer : °l* r 'DEMUX'H} f-)7f ^€4. DEMUX 
tt cflo]El D-IC3 ^s}^ ^ 4^7^ c-llolE^El-ol^- ^^a1^o.5.m| cflolB] 

D-IC3 i-S-^ #°l7fl ^4. l"^ t-HolE^o]^ ^7} n7fl, 

DEMUX^l cIM^bJ-oi**) ^7>m7fl^ ^-f tflol^ D-IC^l t^eKl^OOfe 
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•n/m7fl'7> ^tK ^, cflojEi D-IC^ iA^i l/n^fl'S. #ol>fl ^4. °H , t-fl°lEl D-IC 
l ^3^71 -^°K1H) mS]^ iJ(.o_j7 ojs. ^ o_ demuxo]] z]-z}- c-flo] 

^sKHl «?l7>^cf. o]e^ til jn^ olJg-£7> ^ #sl ^^(Poly Si) TFT* 

LCD* °fl DEMUX1- ^€ o^M^ H^tf. SEtb, LCD^l 

Aj-g-s]^ DEMUXlr^- cf^r7fl5l t-fl o] efo]^ t-flo]^ D-IC^l #^<£H 

°J^^4. £ 1 ^ i 2# #efl^ LCD ^«o v M ^^}7] 

5. l^r ^Ss}^, c-flolE^ D-IC(12)^ ^^3X|)^(10) A}o]o]] n7 l]^ c-flo] E^ ^(DLlvfl 
*lDLn)^ ^ 1 ifl^l ^ k 4^^1-^^(DEMUXl^^DEMUXk)l- S^Vfe #Hfl^ 

LCD ^>7> JE^s]^ o^cf. cflolE-l D-IC(12)^ ^1 1 ifl*l k ^ ^e^^ (DEMUXl^ 
*lDEMUXkH i}-§-^Rr k 7fl£l #^5}o]-i- ^-til^cf. k 7H^ tq^Ell-s3H(DEMUXliM 
DEMUXk) zj-z^ ^^^11^(10) ^lolE^oi(DLl^^DLn)°fl 4 7 flsq ^^e]-ol^- 

^1^31, 47flS] #^B}<y zj-z}-^^. ^ i ^ ^ 4 ^^A]^(csiifl^lCS4)7> ^7>^cf. 
*ll 1 tfl^l ^1 4 *lH^]JL(CSl^*lCS4)ir £. 2^1 w>cq. ^-o] ^^^ 7 ]7i^. p}.^ ^ 

<?H°1!: (Enable) ^4. SEtb, ^sfl^ LCD ^^(lO) m7 fl2] 

TflolE^ois-^L^^GLn,)^ ^-^>7) ^tb TiHS D _ IC(14 ) 1 . ^a]^. Tfloje 

D-IC(14)^ 1 =efl^ m 7fl^ Tflo] Hs^o](GLl^^lGLm)<Hl 7fl o]h ^ 7 fl^ a]x(GSS)# 

TIME 4lJL(GSS)fe- £ 2<>fl til-Sf zj-o] <y^^ ^ 
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^ TflolE^oll; ^ o]± nfl, dlolEi D-IC(12)^r A 1 ifl*l ^ 4 *)Ha1 

^(CSlvfl^lCS4)^l ^-7]^o] k 7 fl<>] ^ t-flojE^ S^Rr 471] £) nflolEi aI^zl!-^ 

^^^#^^(DEMUXl^^lDEMUXk)°fl 4^#3H (DEMUX1 

^^lDEMUXk)^ A 1 *fl 4 ^H^1Jl(CS1^1CS4)o]1 -g-#*H D-IC(12)£] # 

^Bj-^SJfEl 47fl^ 4) Al^ll- 47fl^] CflolBlB^olofl ^^Tfl ^4. 

S>^, ^1 1 4^#3H(DEMUXl)fe £ 2<H1 £^1^ a}^- ^o] tflojEi D-IC(12)S^-Ei 4 
7fl^l ^ t-flolE^s(Rl, Gl, Bl, R2)# 1 ^7] 7\] 4 tflo]Ei5]-<y(DLlv)l^DL4)^ 
^<LS. ^^*V4. ^^Tll, *fl 2 t^E^UHi- D-IC(12)S^-Bl 47fl^] ^ 
c-11o]e]ai^(G2 ) B2 ) R3,G3)1- ^3j3||^(10) ^ ^ 5 ifl*l A 8 cfl °1 b] ^91^) £*mSL3, 
°1« ^*V<^, A 4 ^ ^ # (DEMUX1 vfl *1 DEMUXk) ^1<^^1^(CS1^^1CS4) 
-§-^>^ 47fl^ M0S S^^1^eKMN1^^1MN4)# S.*f-*Vt}. 

^Efl^l LCD ^-"J-^HH^ ^olE-le]-^l#(DLl^^DLn) # $ 

^*\}*\ A 5 dHEi (DL5)£r £ 3^1 £7.]^ Qo) ^ i 

^1^^1^1(051)71- *H ^Eflo] yj^-oil 2 ^^Ell-^7. : |(DEMUX2)^ l M0S 
M^^l^(MNl)^^ t-HolEiAljr(G2)» ^«Hr4. lEth »1 5 ^}o]b\e}^] 

(DL5)£r 7^1 1 ^cH^lJl(CSl)7l- 3.^- #Etf<?] 7l?iol] #5.^ ^Efl7> ^4. ZL ^ 6 
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C-flo]Ei5}o](DL6)^r Xl 2 *H4!:5l(CS2)7} *}o] ^-Bflo] 7)#*\] Xl 2 T^^SJH 
(DEMUX2)^ Xl 2 MOS S ^7.]^ (MN2)^Ei %q ^]5L(B2)# . olnfl, 

Xl 5 ^ Xl 6 cflolE^ej-olCDLS, DL6) 7i sfl (CciHl Xl 5 dj^E^e}- 

°](DL5H ^ tllolE^A]^:(G2)^ Xl 6 c-)lolEie)-ol(DL6) ^ OHE-l^ 

(B2H £l*fl ^s^tH ^n}. xl 6 dlolEie|-ol(DL6)^ ^ tl)o]t\*)s.(B2)7} ^t&Q ^ 
Xl 7 t-1HEie}-oi(DL7)£: *ll 3 XH^:£(CS3)7} sfo] 7}^]rO\] Xl 2 nl^Ell-BflA^ 

(DEMUX2)^ Xl 3 MOS M^l^Ei (MN3)^Ei *H HHe1>£1:§:(R3)# ^-^^4. °H , 
Xl 6 ^ Xl 7 ^olE^^l(DL6, DL7) *}o}£) 7i^ T^aIeI (CcH ^*fl Xl 6 ^°l^e} 
<?}(DL6H t-H°lB]AiJ:(B2)^ Xl 7 tiHEie}ol(DL7) ^ 3^ elM^*!^ 

(R3H £]*fl ^s^l €4. *)1 7 nflolE^o](DL7)<Hl 3^ 01 <>1 B^s(R3)7> ##^1 ^ 
Xl 8 dHEi5}-ol(DL8)£r Xl 4 XH4l3L(CS4)7l- *M ^-Bflo] 7 )£6\} xl 2 c^tq#53H 
(DEMUX2)5] Xl 4 MOS ^E] (MN4)5_^-Ei 4=-^ ^He^ a} Jr(G3)# ^^cf. °H , 

Xl 7 ^ Xl 8 cflolE]sl-o](DL7, DL8) a}o)o} ^ = ^ t^Ie] (CcH Xl 7 cflol^e)- 

<?}(DL7H 01^E^a1^(R3)^ Xl 8 c]HEl5l-<?l(DL8) ^ ^ HHEiAjjr 

(G3H S]*fl ^Sl-S)7fl ^cf. S?!:, Xl 5 cflolEi5]-<y(DL7) #3 SMiofl ^-^ efl 

c »lE^S(G2)^ XI 4 3MEi5}-<y(DL4) ^ cflolEiAl^(R2)^ 2)f% ^S^tH 

^, Xl 1 MOS Eiyui^Ei^Ei ^«Hf cflojE^^ 71 Ti^E-H 2«i ^ 

«-£]7fl Si al, XI 2 MOS ^ Xl 3 MOS M ^1^3 5. -¥-3 ^«Hr ti) olEiA]^^ 7i#^ 7} 
^AlE^oll ^sfl l*} ^^Sl7ll ^4. 5£^r, 4 MOS m^l^E-l^-Ei ^^-w>^ cilolE-1 

^^£1^1 0l°lE^Jl5l ^^S]^7l- ^^l7fl ?«^2fl 

^(10 HI S^El^ Sj-^ofl ^Jfi^ JE^o] 2j)^.o] ^Ag sjTfl ^cf. 
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<16> o\^rZ\, ^eflsj LCD ^U-^ofl^fe cfl^E^<?]#(DLl^^DLn)<Hl 

cflolEiAi^^ <?]7l-^Ai^ ,44 4^ 1M$£4. dlo]B^«yi-(DLltfl^DLn)^ 

MS- 4^- ¥^*HHr ^]o]^\X\^ °17>£aH Oj-e} l-c^mol Uff-ofl^ 7 ] o] 

*>4. ^, 5L 5L*\& 44 £o| ^^11- 7Mfe c-flolEiA]X7|- SMi ^^Hl 

>HS. 4€- ^tfl ^^jlL ^3HH S]7fl £4. Xl 1 t)) 

°1E1SK!(DL1)£- *fl 1 XH^Jl(CSl)7} S>0] Aj-EflO] 7l^<?> Xl 1 

(DEMUXD4 Xl 1 M0S H*?£4^4 (MNl)^-4 Xl 1 *H cflo]E^^(Ri)l- ^^4. 
Xl l HHEl4<y(DLl)£r Tflole i7fl^JL(GSS)4 #^1444 ^ltt 
4. ^, l c-Ho]E^<y(DLl)^l Xl 1 XHa1Jl(CS1)4 #^1*15-^ 

4<?l(DLl)£r £ 4<H1 44 ^-ci ^-g- ^*k^ ^fl dH44l:i:(Rl) Ji4 # 

^Sl- ^f, Xl 1 cflol^^CDLl)^ ^Vl 

^ ¥ii^4. Xl 4 tilolB^ol(DL4)^r Xl 4 XH^1J<(CS4)7> ^e)]o] 7l#^<?> Xl 

1 4^4#^H(DEMUX1)4 Til 4 M0S ^4^4 (MN4)S.^-el Xl 2 cJM 4 (R2) -1- 

^#>£fe4. XI 4 t-H°144Sl(DL4)£- TflolM ^7fl^J:(GSS)4 #*8<m4*>4 ^€ 
*i<y-§- -fr4^4. Xl 4 3H44<y(DL4Hl Xl 4 XH^1J:(CS4)4 #^°ll 

4^14 TflolM i7fl^^lJl(GSS)^ ^^1444 4 ^Mi^tf. n. ^4, XI 

4 ti)olEi&K}(DL4H ^/V2 nMi£4. Xl 1 314^4^ 

(DLl)ol #HJ\B.4 XI 4 3M44Sl(DL4)4 ^-g-«Hr &<£o] ^44X1 £4. 

^^4^(10)^1 S44tt 4 Sfl^44 s^ol ^4. 

<17> LCD ^J^r ^ 4447> ^#tb 44 £4 4^. 4 
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€• 3^ zj-z}-6fl %SL3,*] ^^fl^l £L^£]tt SHM sfl^slTfl £ 

oil sj-tf 3Mtl# ^*Kr sH£ n^y\ 4^ lW^<&^«H *fll ^}7}^ 

<20> ^ ofl^^Al^S] jjL^ig.^ rflolE] ^61) t-l]ojEi!- W^Rr # 

31^, HH^l- ^o]El5}o]s.c»fl 4i+l^*B ^ 4i+4«i*fl(#, 0 oj^s] 3 

^r) Sefl 0 J^^> ^ ^itflS. ^-yfl^l^ <2f, 4i+2#*l) ^ 4i+3^*fl l^l°Jfi> 4i+l 
*m ^ 4 i +4^*8 = 2fl<y^-<?>^ ^-yfl^i^l tfl^ nflolE^^s-ofl gj.^- ^ o] e^ 
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<21> £ M^o] ofl^ aAl ^^ t}^o] C-flolE^oll-o!) ^^M sj-^V <Q ^ 5\ 

sj-^- 3M^7> cj-^Sj tiM^^l^l 4i+l«i*1| ^ 4i+4«i*11( 1 5h i^r 0 

^-w]]5]i=^ XM^Rr 

-^^*>7fl ^SIM-^I € 3M4. 
<24> ' o^}, ^ 5 ifl*] £ 7b^- y ]- ^-^*V ^^oflofl tfl£}a} ^S^l 

<25> £ 5^ X] 1 £}tb ^^-i- M^tt £^o]cf. £ 51- £ 

<26> £ 51- ^S}^, £ XI 1 ^Aloflofl o}tb 1 ^^7]^ *)M 

^lJLl-(CS)^ &#&t±. ^, X] 2. TIME 5f<y(GL2)ofl TllojE ^7fl^AlJl(GSS) 

7]- ^€ nfl ^^E]$aUil;(DEMUXl^^DEMUXk)^ 47fl^ ^ dlo]E^^# 3M £l 
(DLUfl*]DLnW o]<% ^tfls., *f| 3 7flo]E e|.°l (GL2)<4| TlM 
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e tm7fl^^^(GSS)7> nfl ^^El^^A-H-(DEMJXlvfl^lDEMUXk)^: 4?fl^ ^ ^1 o] ^ 

Aljr-i- cfloiE)e}.oii.(DLiifl^DLn)^ ^-g^Vcf. <± , ^ 1 ^x\d\) 

°)) ^ ^^?H ^ dWE^^o] ^^SLsL £&£\9Xt±&, cf 

^^r7}*\}*) ^ 3W 3 41 ^1-8- <2^> ^ S ^^cf. ^<liW, z]-z]-^ 

^El^^Ui(DEMUXl^^lDEMUXk)^ SJ^fe *fl<H4l:£(CSlifl*lCS4)sl ^^7]v}t\- 

4Mi*i *ii 2 7floiEs}.oi(GL2)*n TijoiH a]^(gss)7> <a^€ ^ 

l tfl^l *fl 4 *lM^!JL(CSltflxlCS4)7} 3 ^ E] ^ a]^ # (DEMUXltfl *] 

DEMUXkH W€4. ^ *H 4 *H4l:§:(CS4)7> *W -#Eflo} ^} 4 M 0S 

i£UMN4)7l- D-IC(12)S-¥-Ei ^slfe ^ B-] a1Jl(G3)1- 8 cj]o] 

Bi5W(DL8Hl all 8 e^^1(DL8)^1 ^ HWEi^ Jl(G3)7> ^-g-^ ^ *fi 

2 ^^^#sflA-](DEMUX2)^ 3 4}:sl(CS3)1- *)| 3 ^H4is(CS3)7> 

*H ^-Bflo] 71^1^ *H 3 M0S S^^l^Bl(MN3)7> £r£M cflolB] D-IC(12)^fEi -^-g- 
5)^ ^aj} c-Ho1e-]a1^(R3)# *)1 7 ^o]E^ol(DL7)^ °H, *H 8 ^ *D 7 31 

olEie)-ol(DL8,DL7) *W^ ^aIeKCcW *H 8 eIMe12K1(DL8W -f^^ 

^ tilol34l3:(G3)fe *f| 7 ^o]e^o](DL7)^ ^s]^ ?m 3Mb)413l(R3H *\f$\ 
^^Tfl ^4. *)1 7 cflolE^ol(DL7)oll cflolB|^lJ:(R3)7> ^ *f| 2 4 ^3 

#3H(DEMUX2)fe *fl 2 ^<H^3l(CS2)l- ^^4. *fl 2 *lW4liL(CS2)7]- *W ^-Efl 
91 7l^Hm 2 M0S e^^^e^(MN2)7> -£s\o] z\)o]b\ D-IC(12)S-f e^ ^ 
c-11olElAls(B2)l- 6 ^olE-14^1(DL6)^ °W , ^1 7 ^ >H 6 tlMB^^l 

(DL7,DL6) AW 711-^ ^sflAjEKCc)^ Sl*fl 7 dHEieKl(DL7H] 3^ 31 
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°lEiA}Jr(R2)^r Xl 6 3| °1 (DL6) ^fl ^-g-slfe ^ cUolE^s(B2)^l sH &$-5\>\] 

Xl 6 cfloiElei.oi(DL6)«Hl %q 3H^3<(B2)7} Xl 2 t^E]-^^ 

(DEMUX2)^ XI 1 *)H^3L(CS1)-I- W^^f. Xl 1 *)H^1J:(CS1)7} *}o] a^o] 7}?} 

^1 1 MOS M3J*li£|(MNl)7} £r£)<X D-IC(12)S.-¥-E) ^ cflo]^ 

^1S(G2)1- XI 5 3HBl5}-ol(DL5H : §-^-*Vcf. °H, Xl 6 ^ Xl 5 ^ ^o]e^<?I 
(DL6,DL5)£) 71 #^ TisflAlEKCcH ^*fl Xl 6 3H Ei Bl-<y (DL6H1 <f^€ ^Hb^ 
S(B2)^ XI 5 ^o]E^<y(DL5)^l ^ 31 o] &\ ai^(G2)^ ^ ^^Tfl £tf. 

^^VXl XI 8 ^1^e^^(DL8)^1 ^€ ^ cflo]E^^(G3)H Xl 9 31 <X ^ ej-°l 
(DL9H ^-g-^m ^ 3Me1415l(B3H ^H $3^X1 €4. ^, XH4lJL#(CSl*fl*l 
CS4H ^^^> 3 XI X] 8 3lo]Eiel-oi(DL8)^ ^€ ^flo]^^^ 2«] ^S)- 

slTll slJl, Xl 7 ^ XI 6 cflolE^ol(DL7,DL6)^l ^-g-^ 31 ©1 b] *1 Jrfe 1^ 0} 
■i-a] Xl 5 3Me1s1-°1(DL5H1 cflolEl^lJ:^- ^cf. 

Xl 2 XHj=e|.oi(GL2) 711 o]e ^ti^ ^1^(GSS)7> Xl 3 XM e 5^-01 ( GL3 ) 

ofl XHH ^fl^ a]s(GSS)7> <gs^t}. Xl 3 7llolE^oi(GL3)^l XMS ^7fl\3 Ajjr 
(GSS)7> <a^€ XI XI 1 3H XI 4 XI<H4UUCSUfl*lCS4)fe- cl^El#^Ui# 
(DEMUXl^^lDEMUXk)<Hl ^-g-^. Xl<H^#(CSHfl^lCS4)ol ^^^IS ^-g-S^ ^ 
® £°1 XI 5 31°lel2Kl(DL5)°ll ^€ XH^JL^r 2«i ^s^Tfl Z\ZL, XI 6 ^ 

XI 7 31olEle}-ol(DL6,DL7)^ ^€ AM 3413^ 1*} <X-§-e1 Xl 8 3HEie}- 

<?](DL8)X1 3lolEiAisfe £S*-s)*l &^X. ^, XI 1 ^ AH 6)| o}*V 

^U-IH ^^1 1 ^-7H1A^ ^iX^lrCDLl^lDLrOXl 31 d l E-j 
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<29> £ 6a¥ ^H^l^} ^*m£L5L nj| t|lo]E-l2|o]o11 g-^£|3r M"^ 

<30> £ 6al- ^i*}^, ^1 1 3MElEj-<y(DLl)£r 4 1 ^H^lJlCCSl^} ^>o] 7 j 

#^<£ ^1 1 ^Elt-^U-HDEMUXl)^ ^ 1 M0S ^^1^(MN1)S.^-Bl *H 1 ?m t\]o] 
B\+\S_(Rim ^^cf. >fl 1 cfloiElel-oi(DLl)^: 7flo]jE i7fl^^l5l(GSS)^ 
*>*1 ^-ir -M^-. *H 1 t-11<=>lE-1^ol(DLl)^ ^€ *fl 1 *1H^1 

Cf. 3. ^A, A 1 ^olE^«y(DLl)^r £ 4<*H 5.*]$. ^-o] ^ ^ 

^<y-£- ^vi ^a-^ ¥^4. *ii 4 ^oiE^<y(DL4)^- *n 4 *ih^ijl(cs4)71- 

«M *)1 1 ^Ell-aWDEMUXl)^ 4 M0S it] (MN4)3.^E| 

(GSS)£| ^l^cf. z\) 4 t-11olE-le|-<?l(DL4)ofl 

*fl 4 ^^^1S(CS4)21 #*H1*HH TflolS. ^7fl^JL(GSS)^ l^l^M 7l# 
^ ¥ii£4. n €4, *ll 4 cflolBl^oi(DL4)<=fl ^V2 ¥^ 

€4. *W^>, £ 6b<^l *fl<H^l3-7> ufl ^ m 

^-i- ¥ &4. 

<3i> £ 7a ^ £ 7b¥ *)1 2 ^AHiofl o]^- ^-E-yj-^-g. 44^tt £^14. 
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<32> £ 7a ^ S. 7b# ^"3:^, £ t 1 ^ *\) 2 ^ojofl <2]^ Ksfloj 

(Frame)44 *lH4!:£#(CSlvfl*lCS4)l-3 #^4. ^, aj| i ^ *J| 4 

*l*r ^H^!-(CS1^1CS4)°1 ^>^o.S ^s\JL, A 3 ^ *)] 4 = 5)l<SHHfe *fl°l 

^l^#(CSH^CS4)ol <*^*> 30.5. ^#€4. 44*1, dHEi5}<y§(DLl^*lDLnHl 

^ &4. ^1 2 ^H<>IM ^|<H^#(CS1^^1CS4)^ 

^711- 4 s£efl<y A sM^H<^ ^ ^lE^ ^-g; ^^fl 

.^olrf. ^, ofl^sfl^(10)o] o]w^ o.^ ^F^tt ^ 443 

c^olE-lal-^lrCDLl^^DLn)^^ 5*13 ^.(Positive) ^ 1-114 3 Negative) ^31 3 
3H3^1s4 JH^o^ ^-^Tfl ^4. 
<33> ^^2, <y<2]3 ^^ 7 HH *fl 1 t-lHEieKKDLlH ^43« 3 AJ 1 dl 

olB]A]s(+R)7]- ^#^4^, 2 C-flolE^«y(DL2)^^ 1-11 7\ El W. *f4j C-)lolE^^(-G)7]- 

4. S£*V, ^^^7H1^^ ^ 1 cflolBlel-oi(DLl)^ ^lT^u. 3^ c-IHe} 
413l(-R)7> ^±}JL, *l) 2 3 4^(012)^ S*]3Ji tHl^l^|Ai^(+G)7> ^ 

^4. 3-34, 1^3 *fl 2 4 ^31<y ^7]s 

^i c H^^i-(csivfl^cs4)# 3ff-^°d-3 ^ 0^1 3°i 3^ -2- = ^ #°a-3 

34 SHr4. 

[1^3 Jrji}.] 

< 34 > ^o) ; TgJ-^ofl nj.^. ofl^a^l^l ^ ^ ^^IH 34^ 4^3 
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1] 

#7l tiHEisKl^l 3}-# ^H^l" ^^Rr ^^lSf, 

#71 ^-# ^HE^} #71 Cf^Sl C-flolE-151-^ol) afll ^> 7 R>^o> JL^ ^XJtflS. 

#71 ^1 ^>7l^>oll Olol^l^ X12 ^>7l^^ #71 X|l f47]^ £r«fl^ 
*H ^tb #7] tflolBlEj-Ol-l-ofl #71 S^# r-11clE-l7> £-tifl£)^r #31* S#*Kr 

2] 

Xl l #°ll 

#71 ^>7l^ #7l TflolE^-Olofl X)olE ^s. 7 } 7}^ 

3] 

7llolEel-oljq- vj\o]z\Z\o}<>] Mx}¥-°\) 3^±.^o] 6n^iAl#^o] ^^#^ 

#71 HHE-leKIl:^ **-# HH^i* #711 

#7l 3}-# ^l^B-17]- #7l 1=K^ #7l cflol^Sf-Ol^-on 4i+l«l*1| ^ 4i+4«i*1K#, i 

^ 0 ol#^i ^) 3iefl^^<L> ^ ^-Hllsl^ ^Tflsf, 
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4i+2«i*A ^ 4i+3«i^ ^ell^^ #7l 4i+l«i*1] ^ 4i+4^*fl ^efl^^ £-«ti 

4] 

7\}o]^o)3\. q}o]t\Z}-°)°\ ZLx}^ sj-^^ol p>^£)^ <^^1#*H 

^7} H]o]^7\ ^7] t^S] ^7} ^o^^^o]} ^A>7l7j r ^o> JL^ ^ 

rflS. ^-afl£]7ll ^"71 *fll ^A>7l^l Ol^x]^ ^2 ^}7R>-^°J: #7] *fll ^A>7l^> 

5] 

TlHm 5} <£az|- r-floiB^ol^ SM^l *>^£)^- ^S^l^Hl 91°]*], 

tK^ 4>7l C-Ho]Ei^<yi;Oll SHJ" t\]°]K]7} <$n$)^ xdQ^xW, 

^7} 3^ t])o]B\7} #7) ^-7] c-llc»lE^<y#oil 4i+l«I*i| ^ 4i+4«i^fl (^T, i 

0 ^) ^sfl°J^<L> ^-^^cflS- ^-ti)]E]7fl ^JL 4i+2«I*fl ^ 4i+3»]*fl 

^"71 4i+l*l*i| ^ 4i+4«i*H Sefl^^^s] ^-afl^oi] tfl^ ^7} sH^il 

o]Ei7> ^7l r^S} dlolE^o]l-ofl «.Hfl5l£^- #7] ^i*}!- 7§d\ *Rr ^H^r 1 ^ 
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